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(57) ABSTRACT

A guidance system for guiding an intervention device such
as a needle to a target location such as a vessel while
remaining within a field of view of an imaging device such
as an ultrasound. The guidance system may include an
attachment mechanism for removable attachment to a spe-
cific ultrasound probe or which is adaptable to multiple
different probes. A guidance mechanism may extend out-
wardly from the attachment mechanism for guiding the
angle and depth of the intervention device. The guidance
mechanism may include a plurality of openings through
which the intervention device may be selectively inserted,
with each opening being configured for a different angle
and/or depth. Alternatively, the guidance mechanism may
include a single opening that is adjustable along an arcuate
path. A release mechanism may be included to allow the
intervention device to be safely removed from the guidance
mechanism without undue movement of the intervention

device.

11 Claims, 38 Drawing Sheets
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1
NEEDLE GUIDANCE SYSTEM

BACKGROUND OF THE INVENTION

A wide range of medical procedures may require accurate
needle puncture to access various locations within a
patient’s body for treatment and/or diagnosis. For example,
accurate needle puncture may be required to perform vas-
cular access, such as femoral and subclavian vessel access or
tissue biopsy.

Various complications can arise if the needle is not
accurately routed and placed in the desired target location.
Such procedures are typically performed by a trained medi-
cal professional and, without guidance, may require multiple
attempts to reach the target location. Failure to reach the
target location on the first attempt can result in procedural
delays, patient discomfort, and/or various medical compli-
cations.

While ultrasound imaging may be utilized to increase
accuracy during such needle puncture procedures, it may be
difficult to maintain needle positioning within the field of
view of the ultrasound (e.g., within the ultrasound beam) to
maintain clear visualization of the needle as it traverses
through the patient towards the target location. In many
cases, the ultrasound field of view may be very narrow (e.g.,
about 1 mm) which can make it very challenging to maintain
the needle’s alignment within the field of view during
puncture.

SUMMARY OF THE INVENTION

A guidance system is described for guiding an interven-
tion device such as a needle to a target location such as a
vessel while remaining within a field of view of an imaging
device such as an ultrasound.

One example embodiment may include an attachment
mechanism for removable attachment to an imaging device,
such as an ultrasound probe.

One example embodiment may include a guidance
mechanism for guiding the intervention device along an
optimal angle to an optimal depth while remaining within
the field of view of the imaging device.

In an example embodiment, the guidance mechanism may
be fixed in place.

In another example embodiment, the guidance mecha-
nism may be movable along an arcuate path.

In an example embodiment, the guidance mechanism may
include a plurality of openings, each extending at a different
angle through the guidance mechanism, through which the
intervention device may be removably inserted to be guided
to the target location at a desired depth while remaining
within the field of view of the intervention device.

In another example embodiment, the guidance mecha-
nism may include a single opening, with the guidance
mechanism itself being movable along the arcuate path
between different angles to accommodate different depths.

In an example embodiment, the guidance mechanism may
include visual, auditory, and/or tactile feedback to identify
different angles and/or depths.

One example embodiment of such visual feedback may
include a plurality of indicia, such as markings or grooves,
which represent different angles and/or depths.

In an example embodiment, the guidance system may
include a release mechanism which allows the intervention
device to be safely removed from the guidance mechanism
after it has reached the target location without movement of
the intervention device.
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In one example embodiment, the release mechanism may
comprise a hinged member which may be latched shut to
hold the intervention device and pivotably opened to release
the intervention device.

In another example embodiment, the release mechanism
may comprise a magnetic element which magnetically
engages with the intervention device while in use but allows
release of the intervention device upon reaching the target
location. The magnetic element may assist in orientation of
the intervention device.

In another example embodiment, the release mechanism
may comprise one or more resilient flaps which adjust
outwardly to allow the intervention device to be released
before resiliently returning to their original position.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects, features and advantages of which
embodiments of the invention are capable of will be appar-
ent and elucidated from the following description of
embodiments of the present invention, reference being made
to the accompanying drawings, in which

FIG. 1 is a front view of a needle guidance system in use
according to an example embodiment.

FIG. 2A is a side view illustrating a needle guidance
system utilizing short access guidance according to an
example embodiment.

FIG. 2B is a front view illustrating a needle guidance
system utilizing long access guidance according to an
example embodiment.

FIG. 3 is a front view illustrating exemplary depth and
angle measurements of a needle guidance system according
to an example embodiment.

FIG. 4 is a front view of a needle guidance system
according to an example embodiment.

FIG. 5 is a front view of a needle guidance system
illustrating multiple needle positions according to an
example embodiment.

FIG. 6A is a first perspective view of a needle guidance
system according to an example embodiment.

FIG. 6B is a second perspective view of a needle guidance
system according to an example embodiment.

FIG. 7A is a top view of a needle guidance system
according to an example embodiment.

FIG. 7B is a bottom view of a needle guidance system
according to an example embodiment.

FIG. 8 is a front view of an adjustment mechanism of a
needle guidance system according to an example embodi-
ment.

FIG. 9 is a top view of a needle guidance system accord-
ing to an example embodiment.

FIG. 10 is a front view of a needle guidance system
according to an example embodiment.

FIG. 11A is a front view of a needle guidance system
illustrating multiple needle positions at a minimum depth
according to an example embodiment.

FIG. 11B is a front view of a needle guidance system
illustrating multiple needle positions at a maximum depth
according to an example embodiment.

FIG. 12A is a first perspective view of a needle guidance
system according to an example embodiment.

FIG. 12B is a second perspective view of a needle
guidance system according to an example embodiment.

FIG. 13 is a perspective view of a needle guidance system
illustrating a needle release mechanism according to an
example embodiment.



US 12,201,319 B2

3

FIG. 14A is a top view of a needle guidance system
according to an example embodiment.

FIG. 14B is a bottom view of a needle guidance system
according to an example embodiment.

FIG. 15 is a top view of a needle guidance system
according to an example embodiment.

FIG. 16 is a front view of a needle guidance system
according to an example embodiment.

FIG. 17 is a front view of a needle guidance system
illustrating multiple needle positions according to an
example embodiment.

FIG. 18A is a first perspective view of a needle guidance
system according to an example embodiment.

FIG. 18B is a second perspective view of a needle
guidance system according to an example embodiment.

FIG. 19A is a perspective view of a needle guidance
system illustrating a needle release mechanism according to
an example embodiment.

FIG. 19B is a perspective view of a needle guidance
system illustrating a needle release mechanism according to
an example embodiment.

FIG. 20A is a top view of a needle guidance system
according to an example embodiment.

FIG. 20B is a bottom view of a needle guidance system
according to an example embodiment.

FIG. 21 is a bottom view of a needle guidance system
according to an example embodiment.

FIG. 22 is a perspective view of a needle guidance system
according to an example embodiment.

FIG. 23A is a perspective view of a needle guidance
system in a first position according to an example embodi-
ment.

FIG. 23B is a perspective view of a needle guidance
system in a second position according to an example
embodiment.

FIG. 23C is a perspective view of a needle guidance
system in a third position according to an example embodi-
ment.

FIG. 24A is a front view of a release mechanism of a
needle guidance system in a first position according to an
example embodiment.

FIG. 24B is a front view of a release mechanism of a
needle guidance system in a second position according to an
example embodiment.

FIG. 25 is a perspective view of a release mechanism of
a needle guidance system according to an example embodi-
ment.

FIG. 26A is a perspective view of a release mechanism of
a needle guidance system in a released position according to
an example embodiment.

FIG. 26B is a perspective view of a release mechanism of
a needle guidance system in a locked position according to
an example embodiment.

FIG. 26C is a perspective view of a needle inserted within
a needle guidance system, with a release mechanism in a
locked position, according to an example embodiment.

FIG. 26D is a perspective view of a needle released from
a needle guidance system, with a release mechanism in a
released position, according to an example embodiment.

FIG. 27A is a first perspective view of a needle guidance
system according to an example embodiment.

FIG. 27B is a second perspective view of a needle
guidance system according to an example embodiment.

FIG. 28A is a front view of a needle guidance system
according to an example embodiment.

FIG. 28B is a rear perspective view of a needle guidance
system according to an example embodiment.
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4
DETAILED DESCRIPTION

Specific embodiments of the invention will now be
described with reference to the accompanying drawings.
This invention may, however, be embodied in many different
forms and should not be construed as limited to the embodi-
ments set forth herein; rather, these embodiments are pro-
vided so that this disclosure will be thorough and complete,
and will fully convey the scope of the invention to those
skilled in the art. The terminology used in the detailed
description of the embodiments illustrated in the accompa-
nying drawings is not intended to be limiting of the inven-
tion. In the drawings, like numbers refer to like elements.

Described herein are various example embodiments of a
needle guidance system which may be utilized to guide the
positioning and angle of an intervention device such that the
intervention device is within the field of view of an imaging
device. Generally, the methods and systems described and/or
shown herein may be used to guide any intervention device
having an elongated body such that the intervention device
is maintained within the view of any imaging device while
the intervention device is delivered to a target location. The
methods and systems described and/or shown herein may be
utilized with human or animal patients and for various
purposes, including but not limited to vascular access, tissue
biopsy, and the like.

As a non-limiting example, the intervention device may
comprise a needle, such as a syringe, and the imaging device
may comprise an ultrasound. A guidance mechanism may be
utilized to guide the intervention device while it is routed to
a target location, such as a vessel. The guidance mechanism
may be fixedly attached, removably attached, or integrated
with the imaging device.

Generally, the guidance mechanism may be positioned at
or near a distal end of the imaging device. For example, the
guidance mechanism may be positioned at or near a probe of
the imaging device. However, in some embodiments, it
should be appreciated that the guidance mechanism may be
positioned further from the probe of the imaging device than
shown in the figures, such as near the handle, so long as the
angles are adjusted accordingly.

In embodiments in which the guidance mechanism is
removably attached to the imaging device, an attachment
mechanism may be removably attached in various manners
to various positions on the body of the imaging device, such
as at or near its distal end. The attachment mechanism may
be sized to fit a specific imaging device, in which case
multiple attachment mechanisms may be designed for dif-
ferent imaging devices. Alternatively, the attachment
mechanism may function as an adapter to fit multiple
different imaging device, such as different types of imaging
devices or imaging devices from different manufacturers.

The guidance mechanism may be utilized to guide an
intervention device so as to remain in the field of view of the
imaging device both during delivery to a target location and
upon reaching the target location. For example, the guidance
mechanism may be utilized to guide a needle to puncture a
vessel such that the needle remains in the field of view of an
ultrasound both while the needle is being advanced and at
the point of insertion into the vessel.

In some example embodiments, the guidance mechanism
may include multiple openings, slots, notches, grooves, or
the like through which the intervention device may be
selectively routed at an optimal angle so as to remain within
the field of view of the imaging device during delivery and
upon arrival at the target location.
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In some example embodiments, the guidance mechanism
may include a single opening, slot, notch, groove, or the like
that is movable along an arcuate path. FIGS. 3-9 and 16-23C
illustrate example embodiments of a guidance mechanism
having a single opening, slot, notch, groove, or the like that
is movable along an arcuate path for guiding the intervention
device at a desired angle to a desired depth while remaining
within the field of view of the imaging device. In such
embodiments, adjustment of the guidance mechanism may
function to pivot the positioning of the intervention device
about a single pivot point (e.g., the intersection between the
illustrated intervention devices shown in FIGS. 5 and 17).

In other example embodiments, the guidance mechanism
may include multiple (e.g., two or more) openings, slots,
notches, grooves, or the like that may be individually
selected to guide the intervention device at a desired angle
to a desired depth while remaining within the field of view
of the imaging device. FIGS. 10-15 illustrate such an
example embodiment.

In some example embodiments, the guidance mechanism
may include a release mechanism such that the intervention
device may be safely and efficiently removed from the
guidance mechanism without moving the intervention
device out of its position and angle. FIGS. 12A-15 illustrate
an embodiment in which the guidance mechanism may be
swung open, such as by a hinge, to allow the guidance
mechanism to be removed from around the intervention
device without any movement of the intervention device.
FIGS. 24A-24B and 26A-26B illustrate example embodi-
ments in which the guidance mechanism may be pivotably
adjusted. FIGS. 19A-19B illustrate example embodiments in
which the guidance mechanism includes a release slot such
that the guidance mechanism may be pulled away from the
intervention device without any movement of the interven-
tion device.

In embodiments in which the guidance mechanism is
adjustable along an arcuate path such as shown in FIGS. 3-9
and 16-23C, the arcuate path may have preset intervals
which may be indicated by various types of feedback, such
as visual, auditory, and/or haptic feedback. For example, the
guidance mechanism may click upon reaching different
preset angular intervals. As a further example, indicia such
as markings may indicate different present angular intervals.
However, in some embodiments, the arcuate path may not
have preset intervals (e.g., no feedback of any kind may be
provided).

FIGS. 10-15 illustrate an example embodiment of a
guidance mechanism 150 which utilizes multiple, selectable
openings for guiding the positioning and angle of an inter-
vention device such as a needle towards a target location
while remaining within the field of view of an imaging
device such as an ultrasound probe.

The illustrated example embodiment shown in FIGS.
1-4B may utilize four openings that enable vascular access
from 1.5 cm to 4.0 cm deep. In such an embodiment, the
imaging device 100 may be positioned on the patient with a
vessel aligned within its field view. For a given opening, a
standard 7 cm length needle can be driven to a range of
depths while remaining within the field of view of the
imaging device 100. The angle and location of the openings
may enable continuous access to the full range of depths
(e.g., 1.5 cm to 4.0 cm or more depth).

Generally, the needle guidance system may provide a
scale to indicate an appropriate depth at which an interven-
tion device will cross a centerline of an imaging device 100,
measured from the bottom face of the probe of the imaging
device. The arc center-point and radius may be selected to
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meet several design requirements. As a non-limiting
example, the needle length from the guidance mechanism to
the centerline of the probe may be less than or equal to 67
mm to enable function with a standard 7 cm needle. As
another non-limiting example, the needle length from the
guidance mechanism to the centerline of the probe may be
less than or equal to 87 mm to enable function with a 9 cm
needle. Various other values may be utilized in different
embodiments to accommodate different needle types.

The gap between the needle path centerline and the probe
100A will preferably exceed some minimal amount to
ensure clearance between the needle and the probe 100A (or
a sterile cover thereof) to prevent puncture of the sterile
cover when used. For a standard 18-gauge needle having a
diameter of approximately 1.3 mm, the gap will preferably
be between 1-2 mm at a minimum. The needle angle relative
to the bottom face of the imaging device probe will prefer-
ably be below a maximum value to enable ecase of target
location access. The limits of the arc will preferably leave
sufficient space for the guidance mechanism when the
needle is at the maximum and minimum depths. The guid-
ance mechanism will preferably be long enough to stabilize
the needle in its opening, but without interfering with the
patient’s skin at one limit, or the probe at the other limit.

It should be appreciated that the angle and depth mea-
surements utilized to retain the intervention device within
the field of view of the imaging device during delivery to a
target location may be calculated in various manners. As a
first example, the Pythagorean theorem (a®+b*=c?) may be
utilized, with a representing the sum of the distance of the
puncture site from the surface of the body (as measured by
an imaging device) and the distance from the surface of the
body to the needle holder, b representing the distance from
the needle holder to the needle location on the needle holder,
and ¢ representing the distance that the needle needs to travel
from the needle location on the needle holder to the puncture
site. As a second example, the formula Sin 6=b/c=n may be
utilized to perform the same functionality. However, various
other methods may be utilized to perform the necessary
calculations to determine optimal angle and depth measure-
ments to ensure that the needle remains in the field of view
of the imaging device during delivery and arrival at the
target location (puncture site).

Specific example embodiments are described further
below. However, it should be understood that any of the
features from any of the embodiments can be mixed and
matched with each other in any combination. Hence, the
present invention should not be restricted to only these
embodiments, but any broader combination thereof.

FIG. 1 illustrates an example embodiment of an imaging
device 100 being positioned on the skin of a patient. An
attachment mechanism 110 may be utilized to removably
attach a guidance mechanism 120 to the imaging device 100,
with the guidance mechanism 120 being utilized to guide an
intervention device 200 to puncture a vessel while remaining
within a field of view of the imaging device 100.

FIG. 1 illustrates an example embodiment in which the
intervention device 200 is puncturing a common femoral
artery 300A, near a bifurcation of the superficial femoral
artery 300B and the internal femoral artery 300C. It should
be appreciated that FIG. 1 merely illustrates one example of
usage. The systems and methods shown and/or described
herein may be utilized in connection with delivering an
intervention device 100 to a wide range of different vessels
or other internal areas of a body. Thus, the scope should not
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be construed as limited to the particular positioning of the
imaging device 100 illustrated in the example embodiment
of FIG. 1.

It should be appreciated that the systems and methods
shown and/or described herein may be utilized for both short
access guidance and long access guidance, depending on the
positioning of the imaging device 100. FIG. 2A illustrates
positioning of an imaging device 100 for short access
guidance of a vessel 300 according to an example embodi-
ment. FIG. 2B illustrates positioning of an imaging device
100 for long access guidance of a vessel 300 according to an
example embodiment.

FIG. 3 illustrates example depth settings for an example
embodiment in which an attachment mechanism 110 is
utilized to attach a guidance mechanism 120 to an imaging
device 100. In the example embodiment shown in FIG. 3, it
can be seen that six needle depth settings are shown. It
should be appreciated that the systems and methods shown
and/or described herein may support more or less than six
needle depth settings in some embodiments. It should also
be appreciated that even more depth settings may be achiev-
able by positioning the intervention device 200 between
marked depth settings.

Continuing to reference FIG. 3, it can be seen that the
depths are illustrated as ranging from 15 mm to 40 mm
below the imaging device 100 surface and needle lengths
ranging from 49.8 mm to 66.5 mm. It should be appreciated
that such settings, including depth and length settings, may
vary in different embodiments and thus should not be
construed as limited by the example embodiment shown in
the diagram of FIG. 3.

As shown in FIGS. 4-5, 10-11B, 16-17, 22-23C, and
28A-28B, an attachment mechanism 110 may be removably
attached to an imaging device 100. The attachment mecha-
nism 110 may include an opening 110C through which the
imaging device 100, such as a probe 100A of the imaging
device 100, may be removably inserted. The imaging device
100 may be frictionally engaged within the opening 110C
such that the attachment mechanism 110 is secured to the
imaging device 100.

In some embodiments, the attachment mechanism 110
may include one or more tabs 110A, 110B which releasably
engage with one or more outer edges of the imaging device
100. The example embodiment of FIG. 1 illustrates an
attachment mechanism 110 having a pair of such tabs 110A,
110B—a first tab 110A for engaging with a first side of the
imaging device 100 and a second tab 110B for engaging with
a second side of the imaging device 100. When the imaging
device 100 is inserted through the opening 110C of the
attachment mechanism 110, the tabs 110A, 110B may
“snap” into place.

As shown in FIGS. 4 and 10, each tab 110A, 110B may
have a curved inner edge which closely matches the contour
of a curved outer edge of the imaging device 100. Each tab
110A, 110B may also include a release, such as a handle or
the like, which may be adjusted outwardly away from the
imaging device 100 to release the tabs 110A, 110B from
engagement such that the attachment mechanism 110 may
be slid off the end of the imaging device 100. In this manner,
the attachment mechanism 110 may be removed from the
imaging device 100 when not needed and stored for future
use in embodiments in which the guidance mechanism 150
is removably attached to, rather than fixedly attached to or
integrally formed with, the imaging device 100.

FIGS. 11A-11B illustrate the attachment mechanism 110
secured to an imaging device 100, with intervention devices
200 being illustrated within the various guidance openings
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120A, 120B, 120C, 120D of the guidance mechanism 120.
FIG. 11A illustrates the intervention devices 200 inserted to
a minimum specified depth and FIG. 11B illustrates the
intervention devices 200 inserted to a maximum specified
depth while remaining within the field of view of the
imaging device 100. Although FIGS. 11A-11B illustrate
such concepts in relation to an example embodiment of a
guidance mechanism 120 having fixed openings, it should
be appreciated that such concepts equally apply to any of the
other embodiments shown and/or described herein.

Continuing to reference FIGS. 11A-11B, it can be seen
that the imaging device’s 100 field of view may be divided
into two regions—a puncture zone 130 and a no-puncture
zone 135. The guidance mechanism 150 may be utilized to
ensure the puncture doesn’t occur in the no-puncture zone
135 illustrated in FIGS. 11A-11B. In the illustrated views,
the puncture zone 130 may be approximately 1 cm wide.
Generally, the imaging device 100 may be positioned during
use to ensure that the target location, such as a vessel, is
within the no-puncture zone 135 such that the intervention
device 100 may be visible both during delivery to the target
location and upon arrival at the target location.

However, it should be appreciated that the zones 130, 135
illustrated in FIGS. 11A and 11B are merely for exemplary
purposes, and thus should not be construed as limiting in
scope. For example, there may be situations in which a
physician may desire or need to puncture a vessel with the
needle in the no-puncture zone 135. As a further example,
the sizes of the respective zones 130, 135, as well as the ratio
between their respective sizes, may vary in different embodi-
ments and should not be construed as limited by the example
embodiment illustrated in FIGS. 11A and 11B.

The manner by which the guidance mechanism 120, 150
is secured to the imaging device 100 may vary in different
embodiments, and thus should not be construed as limited by
the example embodiments shown in the figures. In the
embodiments shown in FIGS. 4, 10, and 16, it can be seen
that the guidance mechanism 120, 150 may be removably
attached to the imaging device 100 by the attachment
mechanism 110. However, as previously mentioned, the
guidance mechanism 120, 150 may in other embodiments be
fixedly attached to the imaging device 100 or integral
therewith. In embodiments in which the guidance mecha-
nism 150 is integrally formed with the imaging device 100,
the guidance mechanism 120, 150 may extend outwardly
from a distal portion of the imaging device 100.

FIGS. 6A-7B, 12A-15, 18A-18B, and 20A-21 illustrate
example embodiments of an attachment mechanism 110 and
guidance mechanism 120, 150. As shown, the attachment
mechanism 110 may include an opening 110C into which the
imaging device 100 may be removably inserted for use. The
shape of the opening 110C may vary in different embodi-
ments, and thus should not be construed as limited by the
example embodiments shown in the figures. Generally, the
opening 110C may be substantially rectangular, though other
shapes may be utilized to suit different types of imaging
devices 100.

The size of the opening 110C may also vary in different
embodiments, and similarly should not be construed as
limited by the example embodiments shown in the figures.
Generally, the opening 110C should be sized such that the
imaging device 100 may be snugly fit therein. In some
embodiments, the imaging device 100 may frictionally
engage within the opening 110C such that no tabs 110A,
110B are necessary. In such embodiments, the size of the
opening 110C will be slightly smaller than the outer cir-
cumference or width of the imaging device 100 to allow for
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a frictional engagement to maintain the attachment mecha-
nism 110 on the imaging device 100 during use.

The attachment mechanism 110 may include one or more
tabs 110A, 110B for aiding in removably attaching the
attachment mechanism 110 to the imaging device 100. In the
illustrated example embodiments, it can be seen that a first
tab 110A may extend upwardly from a first side of the
attachment mechanism 110 and a second tab 110B may
extend upwardly from a second side of the attachment
mechanism 110. However, it should be appreciated that the
number of tabs 110A, 110B may vary in different embodi-
ments (e.g., there may be more or less than two tabs 110A,
110B). It should also be appreciated that the positioning of
the tabs 110A, 110B on the attachment mechanism 110 may
also vary in different embodiments.

As best shown in FIGS. 6A-7B, each tab 110A, 110B may
include a curved inner surface which may engage with a
curved outer surface of the imaging device 100 as shown in
FIG. 4. A projection, such as a handle, may extend angularly
from the curved surface such that the projection may be
pressed outwardly to disengage the tab 110A, 110B from the
imaging device 100 and thus allow the attachment mecha-
nism 110 to be slid off or otherwise removed from the
imaging device 100 after use.

As shown throughout the figures, at least one guidance
mechanism 120 may extend outwardly from the attachment
mechanism 110. The positioning and orientation of the
guidance mechanism(s) 120 in relation to the body of the
attachment mechanism 110 may vary in different embodi-
ments. For example, the example embodiment shown in
FIG. 6A illustrates a single guidance mechanism 120 on a
side of an attachment mechanism 110. FIG. 9 illustrates a
single guidance mechanism 120 instead positioned on an
end of an attachment mechanism 110, at a ninety degree
angle with respect to the embodiment shown in FIG. 6A.

FIGS. 22-23C illustrate example embodiments having a
pair of guidance mechanisms 120—one on a side and
another on an end. Although not shown, it should be
appreciated that, in some embodiments, even more guidance
mechanisms 120 may extend from the attachment mecha-
nism 110. For example, three or more guidance mechanisms
120 may instead be utilized to provide additional versatility
to be used with a wide range of imaging devices 100 and
applications.

Although discussed separately, it should be appreciated
that the attachment mechanism 110 and the guidance mecha-
nism 120 may be integrally formed from a unitary structure.
However, in other embodiments, the guidance mechanism
120 may instead be fixedly or removably attached to the
attachment mechanism 110.

Generally, the guidance mechanism 120 may extend out-
wardly from a side or an end of the attachment mechanism
110, though other mounting locations may be utilized than
are shown in the example embodiments of the figures. The
guidance mechanism 120 may generally include one or more
openings 120A, 120B, 120C, 120D for guiding an interven-
tion device 200 such as a needle at an optimal angle so as to
maintain the intervention device 200 within a field of view
of the imaging device 100 during delivery to and arrival at
a target location, such as a vessel.

FIGS. 4-9 illustrate an example embodiment of a needle
guidance system for guiding an intervention device 200 to a
target location while remaining within the field of view of an
imaging device 100. In the illustrated example embodiment,
it can be seen that a guidance mechanism 150 may comprise
a pair of parallel adjustment members 155A, 155B which
each extend outwardly from a side of an attachment mecha-
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nism 110. Thus, a first arm 150A may extend from a side of
the attachment mechanism 110 near its front end and a
second arm 150B may extend from the same side of the
attachment mechanism 110 near its rear end, parallel to the
first arm 150A. The arm 150A, 150B may be parallel and
spaced apart so as to define a space between them such as
shown in FIG. 11A.

As best shown in FIGS. 6A-7B, each of the arms 150A,
150B may include a track 151A, 151B, with the first arm
150A having a first track 151A and the second arm 150B
having a second track 151B. The tracks 151A, 151B may
each comprise arcuately oriented slots which function as a
guide and track for a pair of adjustment members 155A,
155B as discussed in more detail below.

Continuing to reference FIGS. 6 A-7B, it can be seen that
the pair of adjustment members 155A, 155B may be mov-
ably connected to the arms 150A, 150B, with a first adjust-
ment member 155A being movably connected to the first
arm 150A and a second adjustment member 155B being
movably connected to the second arm 150B. The adjustment
members 155A, 155B may be linked together so that they
move together in tandem, such as by a receiver 160 as
discussed herein.

As best shown in FIGS. 6A and 6B, the first adjustment
member 155A may include a first pin 152A which extends
through the first track 151A and the second adjustment
member 155B may include a second pin 152B which
extends through the second track 151B. As best shown in
FIG. 5, a third pin 152C may also pass through both tracks
151A, 151B, but not extend past the outer edge of the tracks
151A, 151B. The pins 152A, 152B, 152C function to
movably connect the adjustment members 155A, 1558 to
the arms 150A, 150B such that the adjustment members
155A, 155B may traverse along an arcuate path defined by
the tracks 151A, 151B.

As best shown in FIG. 7A, each of the arms 150A, 150B
may include indicia 153A, 153B to identify different points
along the arcuate path along which the arms 150A, 150B
traverse during adjustment, with the first arm 150A having
a first plurality of indicia 153A and the second arm 150B
having a second plurality of indicia 153B. Each indicia
153 A, 153B may identify the depth at which the intervention
device 200 will cross the centerline of the imaging device
100, measured from the bottom face of the probe 100A.

Each of the adjustment members 155A, 155B may
include a window 156A, 1568 so that the indicia 153A,
153B can viewed and identified, with the first adjustment
member 155A having a first window 156 A and the second
adjustment member 155B having a second window 156B.
While the windows 156A, 156B are illustrated as being
rectangular, it should be appreciated that other shapes may
be utilized.

As best shown in FIGS. 7A-9, a receiver 160 may be
connected between the adjustment members 155A, 155B in
the gap or space between the arms 150A, 150B. The receiver
160 may comprise a receiver opening 160A for receiving the
intervention device 200, such as a needle or the like. The
receiver opening 160A may comprise an elongated opening
such as a slot through which the intervention device 200 may
be inserted and removed from the receiver opening 160A.

As shown in FIGS. 8-9, the receiver opening 160A may
include flaps which define the elongated opening through
which the intervention device 200 may be inserted or
removed. The flaps may comprise a flexible or semi-flexible,
resilient material such that the flaps adjust outwardly to
allow the intervention device 200 to be removed from the
receiver opening 160A.
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In use, the imaging device 100 may be positioned over the
target location on the skin of the patient, with the target
location being within the field of view of the imaging device
100. The adjustment members 155A, 155B may be adjusted
along the arcuate path of the tracks 151A, 151B until a
desired depth is reached, with the depth being represented by
the indicia 153 A, 153B visible through the windows 156 A,
156B. Before or after adjusting the adjustment members
155A, 155B, the intervention device 200 may be inserted
into the receiver 160 through the receiver opening 160A.

The intervention device 200 may then be advanced to the
target location, with the intervention device remaining
within the field of view of the imaging device both during
delivery and upon reaching the target location. After the
intervention device 200 has reached its target location, such
as upon puncturing a vessel, the intervention device 200 may
be removed from the guidance mechanism 150 without
movement of the intervention device 200. The guidance
mechanism 150 may be moved away, with the flaps of the
receiver opening 160A adjusting outwardly to allow the
intervention device 200 to be removed from the receiver 160
and then resiliently returning to their original position.

FIGS. 10-12B illustrate an example embodiment of a
needle guidance system for guiding an intervention device
200 to a target location while remaining within the field of
view of an imaging device 100. As best shown in FIGS.
10-11B, a plurality of openings 120A, 1208, 120C, 120D
may extend through the guidance mechanism 120 at differ-
ent angles. However, only a single opening 120A, 120B,
120C, 120D may be utilized in some embodiments. While
the figures illustrate four such openings 120A, 120B, 120C,
120D, comprised of a first opening 120A, a second opening
120B, a third opening 120C, and a fourth opening 120D, it
should be appreciated that more (e.g., five or more) or less
(e.g., three or less) openings 120A, 120B, 120C, 120D may
be utilized in different embodiments.

The angles of each of the openings 120A, 120B, 120C,
120D may vary in different embodiments and should not be
construed as limited by the figures. As best shown in FIGS.
11A and 11B, each opening 120A, 120B, 120C, 120D may
correspond with a different depth of the intervention device
200. An appropriate opening 120A, 120B, 120C, 120D may
be selected by an operator of the present invention depend-
ing upon the position (e.g., depth and angle) of the target
location with respect to the imaging device 100.

Generally, each of the openings 120A, 120B, 120C, 120D
may be sized to receive an intervention device 200 such as
a needle as shown in FIGS. 11A and 11B. The size of the
openings 120A, 120B, 120C, 120D may vary in different
embodiments to suit different gauges of different interven-
tion devices 200. For example, for an 18-gauge needle
having an approximate diameter of 1.3 mm, the openings
120A, 120B, 120C, 120D may each have a diameter of
between 1.3 mm-1.4 mm to ensure that the needle does not
jostle within the opening 120A, 120B, 120C, 120D.

As best shown in FIG. 13, the guidance mechanism 120
may include a release mechanism such that the intervention
device 200 may be easily removed from the guidance
mechanism 120 without moving the intervention device 200
after it has reached its target location. In an example
embodiment, the guidance mechanism 120 may comprise a
first, fixed portion 121A and a second, adjustable portion
121B. The second portion 121B may be adjustable towards
or away from the first portion 121A such that the guidance
mechanism 120 may be opened to release the intervention
device 200.
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Continuing to reference FIG. 13, the first and second
portions 121A, 121B of the guidance mechanism 120 may
be hingedly connected by a pivot pin 121C or the like. In the
illustrated embodiment, the second portion 121B is hingedly
or pivotably attached to the first portion 121A by the pivot
pin 121C such that the second portion 121B may be pivoted
towards or away from the first portion 121A. However, it
should be appreciated that, in some embodiments, various
other methods of adjustment may be utilized other than
pivoting.

As best shown in FIGS. 12A and 12B, the guidance
mechanism 120 may include indicia 125 to indicate the
different angles of each opening 120A, 120B, 120C, 120D.
The indicia 125 may comprise markings, grooves, or the like
which provide a visual indication of the relevant angle of
each 120A, 120B, 120C, 120D. The indicia 125 may be
located on an outer surface of the guidance mechanism 120
s0 as to be easily visible during use.

Each of the first and second portions 121A, 121B may
include a semi-circular opening which, when brought
together, form the openings 120A, 120B, 120C, 120D for
guiding the intervention device 200. A locking member such
as a clasp or the like may removably secure the two portions
121A, 121B together such that grasping the locking member
121D releases the portions 121A, 121B from each other to
allow the intervention device 200 to be removed. Releasing
the locking member allows the second portion 121B to
pivotably swing away from the first portion 121A to release
the intervention device 200.

In use, the attachment mechanism 110 may first be
attached to the imaging device 100. For example, the probe
100A of the imaging device 100 may be inserted within the
opening 110C of the attachment mechanism 110 to the point
where the tabs 110A, 110B of the attachment mechanism
110 engage with the outer edges of the imaging device 100.
The imaging device 100 may then be positioned over the
skin of a patient such that the target location, such as a
vessel, is within its field of view.

The operator may then select one of the openings 120A,
120B, 120C, 120D of the guidance mechanism 120 based on
the depth of the target location, with the optimal opening
120A, 120B, 120C, 120D ensuring that the intervention
device 200 remains within the puncture zone shown in
FIGS. 2A and 2B during both delivery to and arrival at the
target location. Once an opening 120A, 1208, 120C, 120D
is selected, the intervention device 200 may be inserted
therethrough and delivered to the target location with guid-
ance provided by an image produced by the imaging device
100.

Upon arrival of the intervention device 200 at the target
location, such as upon puncturing a vessel, the operator may
disengage the locking member 121D and move the second
portion 121B of the guidance mechanism 120 away from the
first portion 121A of the guidance mechanism 120. With the
release engaged in such a manner, the guidance mechanism
120 may be removed from around the intervention device
200 without moving the intervention device 200.

FIGS. 16-18B illustrate another example embodiment of
a needle guidance system. The example embodiment shown
in FIGS. 16-18B may utilize a single opening 140A rather
than a plurality of openings, with the angular position of the
single opening 140A being adjustable through use of an
adjustment mechanism 140 that is movably connected to the
guidance mechanism 120.

As best shown in FIG. 18A, the guidance mechanism 120
may include a track 141 along which an adjustment mecha-
nism 140 may move between different arcuate positions and
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angular orientations. The track 141 may comprise a slot
formed within the guidance mechanism 120. In the illus-
trated embodiment, it can be seen that the slot may follow
an arcuate path. The adjustment mechanism 140 may be
slidably positioned within the track 141 such that the adjust-
ment mechanism 140 may be adjusted with respect to the
guidance mechanism 120 along the arcuate path.

Continuing to reference FIG. 18A, it can be seen that the
adjustment mechanism 140 may include an opening 140A
for receiving the intervention device 200, with the position-
ing and orientation of the opening 140A being adjustable by
moving the adjustment mechanism 140 along the track 141.
The opening 140A may comprise a slot as shown in the
figures, or an enclosed aperture. In the example embodiment
shown in FIG. 7A, the opening 140A is illustrated as
comprising a V-shaped slot in which the intervention device
200 may be frictionally secured.

The guidance mechanism 120 may include indicia 125 at
various intervals to represent different depths and angles for
the intervention device 200. Thus, the indicia 125 may
indicate the depth at which the intervention device 200 will
cross the centerline of the imaging device 100, measured
from the bottom face of the probe 100A.

While the indicia 125 provides a visual indication of the
depths and angles, it should be appreciated that auditory or
tactile indications may also be provided. For example, the
guidance mechanism 120 may “click” upon passing each
preset interval along the arcuate path of the guidance mecha-
nism 120 while traversing the track 141.

In some example embodiments, the adjustment mecha-
nism 140 may be locked into different positions along the
track 141. Various methods known in the art for temporarily
locking the adjustment mechanism 140 in a given arcuate
position along the track 141 may be utilized, such as
projections, openings, clamps, and the like.

A release such as a button or the like may be utilized to
release the adjustment mechanism 140 and allow it to move
along the track 141. In some example embodiments, the
adjustment mechanism 140 may default into a locked posi-
tion and only be released for movement along the track 141
when the release is engaged, such as pressing down on a
button. In other example embodiments, the adjustment
mechanism 140 may default into an unlocked position and
only be locked by engaging a locking mechanism, such as
pressing down on a button.

FIGS. 19A and 19B illustrate an exemplary method for
releasing the intervention device 200 from the adjustment
mechanism 140 without excessive movement of the inter-
vention device 200. Due to the shape and configuration of
the opening 140A, the intervention device 200 may be
simply slid out of the opening 140A or, alternatively, the
guidance mechanism 120 may be moved so as to release the
intervention device 200 from the adjustment mechanism
140.

In one example embodiment, the opening 140A may have
a slot through which the intervention device 200 may pass
when the guidance mechanism 150 is moved away from the
intervention device 200. In some embodiments, the opening
140A may include a flexible, resilient member which
deforms so as to allow the intervention device 200 to pass
out of the opening 140A before reverting back to its original
shape. For example, a pair of resilient flaps may adjust
outwardly to allow the intervention device 200 to pass
therethrough before resiliently adjusting inwardly to their
original position.

In another example embodiment, the opening 140A may
comprise a V-shaped slot such as best shown in FIGS.
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18A-21. In such an embodiment, as best shown in FIGS.
18A, 18B and 20A, a magnetic element 145 such as a
magnet may be positioned within or near the opening 140A
so as to magnetically engage with the intervention device
200 when the intervention device 200 is positioned within
the opening 140A.

In the illustrated example embodiment, the magnetic
element 145 may be attached to the adjustment mechanism
140 behind the opening 140A. The magnetic element 145
will preferably be of sufficient strength to maintain posi-
tioning of the intervention device 200 within the opening
140A during use while still allowing the intervention device
200 to be magnetically disengaged when the guidance
mechanism 120 is moved away after delivery of the inter-
vention device 200 to the target location. The magnetic
element 145 may also function to aid in keeping the inter-
vention device 200 within the field of view of the imaging
device 100.

In use, the imaging device 100 may be positioned over the
target location on the skin of the patient, with the target
location being within the field of view of the imaging device
100. The adjustment mechanism 140 may be adjusted along
the track 141 until reaching a desired position coinciding
with an appropriate depth. The intervention device 200 may
be inserted into the opening 140A and advanced to the target
location. Upon arrival at the target location, the intervention
device 200 may be released by moving the guidance mecha-
nism 120 away from the intervention device 200 such that
the intervention device 200 is released from the opening
140A.

As previously discussed, the positioning and orientation
of the guidance mechanism 120 with respect to the body of
the attachment mechanism 110 may vary in different
embodiments. Further, the number of guidance mechanisms
120 may also vary. Variations in the positioning, orientation,
and number of guidance mechanism(s) 120 may allow for
additional versatility with respect to the positioning and
orientation of the imaging device 100. For example, certain
arrangements may be better suited for short access and other
arrangements may be better suited for long access. Some
configurations as discussed below may allow for both short
and long access to be performed with the same device.

FIGS. 7A, 7B, 14A, 14B, 20A, and 20B illustrate a single
guidance mechanism 120 being attached to or extending
from a side of the attachment mechanism 110. FIGS. 9, 15,
and 21 illustrate a single guidance mechanism 120 being
attached to or extending from an end of the attachment
mechanism 110, at a ninety degree angle with respect to one
of its sides.

FIGS. 23A-23C and 27A-278 illustrate multiple guidance
mechanisms 120 being attached to or extending from the
attachment mechanism 110, including a first guidance
mechanism 120 on a side of the attachment mechanism 110
and a second guidance mechanism 120 on an end of the
attachment mechanism 110 at a ninety degree angle with
respect to the first guidance mechanism 120. It should also
be appreciated that three or more guidance mechanisms 120
may be utilized in some embodiments to provide for even
more versatility.

It should be appreciated that the positioning, orientation,
and number of guidance mechanisms 120, 150 may vary for
all embodiments shown in the figures or described herein.
Thus, for example, the embodiment shown in FIGS. 4-9 may
utilize more guidance mechanisms 150 than are shown or
may utilize different positioning/orientation of its guidance
mechanism 150. Similarly, the embodiment shown in FIGS.
10-15 and the embodiment shown in FIGS. 16-21, may
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utilize more guidance mechanisms 150 than are shown or
may utilize different positioning/orientation of its guidance
mechanism 120.

FIGS. 22-23C illustrate an embodiment having multiple
guidance mechanisms 150 extending from a single attach-
ment mechanism 110. Such an embodiment may utilize two
sets of arms 150 A, 1508, with a first set of arms 150A, 1508
being perpendicularly oriented with respect to a second set
of arms 150A, 150B. Such a configuration may enable
transverse access perpendicular to the imaging device’s 100
field of view. By utilizing transverse access, shallower
depths may be supported, such as between 0.5 cm and 2 cm.
However, it should be appreciated that the methods and
systems described and/or shown in herein may support
depths of less than 0.5 cm or greater than 2 cm.

Instead of the usage of pins 152A, 152B for coupling the
guide members 155A, 155B to the arms 150A, 150B, the
embodiment shown in FIGS. 22-23C may instead utilize
elongated bosses which protrude from a single, unified guide
member 155C in the tracks 151A, 151B. Such a configura-
tion may negate the need for a through-hole on the arms
150A, 150B, which increases the strength of the arms 150A,
150B and the guidance mechanism 150 overall. The single,
unified guide member 155C may be connected across a pair
of arms 150A, 150B as shown in the figures.

Continuing to reference FIGS. 22-23C, it can be seen that
such an example embodiment may include a locking mecha-
nism 170 for locking the guide member 155C at various
positions along the arms 150A, 150B and a hinged needle
release mechanism 180 which enables radial release of the
intervention device 200. In some embodiments, locking of
the needle release mechanism 180 may also function to lock
the locking mechanism 170. In this manner, when an inter-
vention device 200 is locked within the guidance mechanism
150, the guide member 155C will also be locked in place and
prevented from moving along the tracks 151A, 151B. Thus,
translation of the guidance mechanism 150 relative to the
attachment mechanism 110 may be prevented.

FIGS. 23A-23C illustrate different operational states of
such an embodiment. FIG. 23A illustrates an unlocked
operational state. FIG. 23B illustrates an unlocked state,
with both guidance mechanisms 150 being at the shallowest
depth setting. FIG. 23 illustrates an unlocked state, with both
guidance mechanisms 150 being at the deepest depth setting.

FIGS. 24A and 24B illustrate a closer view of a single,
unified guide member 155C which traverses a pair of arms
150A, 150B at a right angle. As shown, the guide member
155C may include a locking mechanism 170 which may be
adjusted, such as linearly, pivotally, or otherwise, between
an opened state and a closed, locked state. Attached to the
locking mechanism 170 is a release mechanism 180 which
may be utilized to selectively lock or release the radial
position of an intervention device 200 within the receiver
160, such as within the receiver opening 160A. In the
embodiments shown in FIGS. 24A, 24B, and 26A-26D, the
release mechanism 180 may be hingedly or pivotably
adjusted between an opened state and a locked state. How-
ever, it should be noted that the intervention device 200 may
still be free to move axially when the release mechanism 180
is in the locked state, with the receiver opening 160A
functioning as a hole guiding axial movement of the inter-
vention device 200.

FIG. 24A illustrates such a guide member 155C in an
opened state such that an intervention device 200 may freely
pass through a receiver opening 160A such as a slot. In such
an opened state, the guide member 155C may freely traverse
along the tracks 151A, 151B.
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FIG. 24B illustrates such a guide member 155C in a
closed state such that an intervention device 200 may not
freely pass through the receiver opening 160A. Additionally,
the guide member 155C is locked in place and thus not free
to traverse along the tracks 151A, 151B. Such a configura-
tion may improve safety when handling the device.

FIG. 25 illustrates the bottom of a hinged door, including
both the locking mechanism 170 and the release mechanism
180. As shown, the bottom of the release mechanism 170
may include one or more teeth 170A, such as an array of
teeth 170A. The teeth 170A may be configured to engage
with a rack on the guidance mechanism 150.

FIGS. 26A-26D illustrate the guide member 155C and
release mechanism 180 in use. FIG. 26A illustrates the guide
member 155C being positioned at a desired radial position,
with the release mechanism 180 in the opened state. FIG.
268 illustrates the guide member 155C in the desired radial
position, with the release mechanism in the closed state.
FIG. 26C illustrates an intervention device 200 locked in the
desired radial position (but still able to be moved axially),
with the locking mechanism 170 similarly being engaged to
prevent movement of the guidance mechanism 150. FIG.
268 illustrates the intervention device 200 being released,
with the locking mechanism 170 being disengaged and the
release mechanism 180 in the opened state.

In use, the depth of a target vessel or location may first be
measured with an imaging device 100 such as an ultrasound.
The guide member 155C may be configured and adjusted to
an appropriate depth setting, with the release mechanism
180 in an opened state as shown in FIG. 26A. The guide
member 155C may then be configured to lock the desired
depth by adjusting the release mechanism 180 into the
locked state as shown in FIG. 26B. The intervention device
200 may then be passed through the receiver opening 160A
until it reaches the target location as shown in FIG. 26C.
Finally, the release mechanism 180 may be released, and the
imaging device 100 and guide member 155C may be lifted
away from the intervention device 200 and the patient
without disturbing the position and/or angle of the interven-
tion device 200, such as by passing the intervention device
200 through the receiver 160 (e.g., a slot) as shown in FIG.
26D.

As has been previously discussed, the attachment mecha-
nism 110 may be configured to be adaptable to a wide range
of imaging devices 100. For example, because different
imaging devices 100 may have different sizes, it is desirable
to allow the attachment mechanism 110 to be easily adjusted
to fit a wide range of sizes. Thus, a universal attachment
mechanism 110, capable of being firmly secured over a wide
range of imaging devices 100 made by different manufac-
turers, would prevent the need for operators to purchase or
store numerous different types of attachment mechanisms
110.

FIGS. 27A and 278 illustrate a first example embodiment
of an attachment mechanism 110 which may be adaptable to
fit over different imaging devices 100 having different sizes.
Such an embodiment may include a strap 190 configured to
pass over the head of the imaging device 100. The strap 190
may include multiple openings 190A configured to remov-
ably engage with a projection 195 on an end or side of the
attachment mechanism 110. By selecting which of the
openings 190A to secure to the projection 195, the effective
length of the strap 190 may be adjusted to fit different
imaging devices 100.

In the embodiment shown in FIGS. 27A and 27B, it can
be seen that the strap 190 may be fixed to the attachment
mechanism 110. More specifically, one end of the strap 190
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may be fixed, with the other, opposite end being freely
movable so as to allow for securing the strap 190 to the
projection 195 via the openings 190A.

Continuing to reference FIGS. 27A and 27B, it should be
appreciated that shading represents flexible or semi-flexible
materials. The strap 190 is shown as being flexible or
semi-flexible to allow it to wrap around the imaging device
100. It can also be seen that a side portion 191 of the
attachment mechanism 110 may similarly be comprised of a
flexible or semi-flexible material, which allows the attach-
ment mechanism 110 to itself flex to fit different sizes of
imaging devices 100. The side portion 191 may alternatively
be perforated to enable a greater degree of compliance in
some embodiments.

The type of flexible or semi-flexible material may vary in
different embodiments and may include, e.g., rubber or
various polymeric materials. Additionally, the positioning of
the flexible or semi-flexible material may vary from what is
shown in FIGS. 27A and 27B. Any portion of the attachment
mechanism 110 may be comprised of such a material to
allow for flexing. In some embodiments, the entirety of the
attachment mechanism 110 may be comprised of such a
material, though having rigid portions may aid in structural
integrity during operation of the device.

FIGS. 28A and 28B illustrate another embodiment which
may be adaptable to fit over a wide range of imaging devices
100. Such an embodiment utilizes one or more bands 194 in
place of the strap 190 of the previously discussed embodi-
ment. Both ends or sides of the attachment mechanism 110
may include projections 196 A, 196B. The one or more bands
194 may be selected passed over or around the imaging
device 200 between the projections 196A, 196B to aid in
securing the attachment mechanism 110 to the imaging
device 200.

As shown in FIG. 28A, a first end of the attachment
mechanism 110 may include first projections 196A com-
prised of L- or U-shaped brackets to which a first end of one
or more bands 194 may be secured. The first projections
196 A may be oriented differently such as shown to allow for
different angles of attachment. As shown in FIG. 28B, a
second end of the attachment mechanism 110 may include
second projections 1968 comprised of round, flanged pro-
jections to which a second end of one or more bands 194
may be secured.

The type, number, size, orientation, and shape of the
projections 196 A, 196B may vary in different embodiments.
Thus, the number of projections 196 A, 196B on each portion
of the attachment mechanism 110 may differ from what is
shown, as more or less projections 196A, 196B may be
utilized in different embodiments. Similarly, the positioning
of the projections 196A, 196B, such as whether on the ends
of the attachment mechanism 110, sides of the attachment
mechanism 110, or a combination thereof, may vary.

Although the invention has been described in terms of
particular embodiments and applications, one of ordinary
skill in the art, in light of this teaching, can generate
additional embodiments and modifications without depart-
ing from the spirit of or exceeding the scope of the claimed
invention. Accordingly, it is to be understood that the
drawings and descriptions herein are proffered by way of
example to facilitate comprehension of the invention and
should not be construed to limit the scope thereof.

What is claimed is:

1. A guidance system, comprising:

an attachment mechanism configured to be removably
attached to an imaging device; and

20

30

35

40

45

55

60

65

18

a first guidance mechanism for guiding an intervention
device, the first guidance mechanism being fixedly
attached to a first side of the attachment mechanism;

a second guidance mechanism for guiding the interven-
tion device, the second guidance mechanism being
fixedly attached to a first end of the attachment mecha-
nism such that the first guidance mechanism is at a right
angle with respect to the second guidance mechanism,
both the first and second guidance mechanisms being
affixed simultaneously to the attachment mechanism;

wherein each of the first guidance mechanism and the
second guidance mechanism includes a guide member
having a C-shaped opening and a slot extending from
the C-shaped opening, wherein the slot is perpendicular
to a longitudinal axis of the guide member, wherein the
intervention device is insertable through the C-shaped
opening of the guide member, wherein the guide mem-
ber of each of the first guidance mechanism and the
second guidance mechanism is adjustable along an
arcuate path between a plurality of angular positions so
as to adjust an angular orientation of the intervention
device; and,

wherein the guide member of each of the first guidance
mechanism and the second guidance mechanism
includes a locking mechanism and a release mechanism
comprising a projection extending from the locking
mechanism, wherein a width of the locking mechanism
is greater than a width of the release mechanism;

wherein, in a locked position, the locking mechanism is in
a lowered position and the release mechanism is in a
raised position such that (1) movement of the guide
member is restricted and (2) the projection of the
release mechanism extends perpendicularly across the
slot to prevent radial release of the intervention device
through the slot; and,

wherein, in an unlocked position, the locking mechanism
is in a raised position and the release mechanism is in
a lowered position such that (1) the guide member is
freely movable and (2) the projection of the release
mechanism is pivoted downwardly so as to expose the
slot to allow radial release of the intervention device
through the slot.

2. The guidance system of claim 1, wherein the release

mechanism is comprised of a hinged member.

3. The guidance system of claim 1, wherein the attach-
ment mechanism includes at least one tab for releasably
engaging with the imaging device.

4. The guidance system of claim 3, wherein the at least
one tab includes a curved inner surface for engaging with a
curved outer surface of the imaging device.

5. The guidance system of claim 1, wherein the attach-
ment mechanism is configured to adapt to a plurality of
imaging devices, each of the plurality of imaging devices
having a different size.

6. The guidance system of claim 1, wherein the attach-
ment mechanism comprises a portion composed of a flexible
material such that the attachment mechanism may flex to fit
different types of imaging devices.

7. A guidance system, comprising:

an attachment mechanism configured to be removably
attached to an imaging device; and

a first guidance mechanism for guiding an intervention
device; and

a second guidance mechanism for guiding the interven-
tion device, the first guidance mechanism being ori-
ented at a right angle with respect to the second
guidance mechanism;
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wherein the first guidance mechanism and the second
guidance mechanism are both fixedly attached to the
attachment mechanism;
wherein each of the first guidance mechanism and the
second guidance mechanism comprises a guide mem-
ber which is adjustable along an arcuate path between
a plurality of angular positions;

wherein each of the first guidance mechanism and the
second guidance mechanism comprises a pair of tracks
along which the guide member is adjustable along the
arcuate path between the plurality of angular positions,
wherein the pair of tracks comprises a first projection
and a second projection, wherein the first projection
and the second projection of the pair of tracks of each
of the first guidance mechanism and the second guid-
ance mechanism extend downwardly in an angular
orientation from the attachment mechanism, and
wherein the guide member of each of the first guidance
mechanism and the second guidance mechanism is
movably connected across the first projection and the
second projection of each of the pair of tracks of each
of the first guidance mechanism and the second guid-
ance mechanism;
wherein the guide member includes a C-shaped opening
for receiving the intervention device and a slot extend-
ing from the C-shaped opening, the slot being perpen-
dicular to a longitudinal axis of the guide member;

wherein the guide member of each of the first guidance
mechanism and the second guidance mechanism_in-
cludes a locking mechanism and a release mechanism
comprising a projection extending from the locking
mechanism, wherein a width of the locking mechanism
is greater than a width of the release mechanism; and,

wherein, in a locked position, the locking mechanism is in
a lowered position and the release mechanism is in a
raised position such that (1) movement of the guide
member along the pair of tracks is restricted and (2) the
projection of the release mechanism extends perpen-
dicularly across the slot to prevent radial release of the
intervention device through the slot while allowing
axial release of the intervention device through the
C-shaped opening; and,

wherein, in an unlocked position, the locking mechanism
is in a raised position and the release mechanism is in
a lowered position such that (1) the guide member is
freely movable along the pair of tracks and (2) the
projection of the release mechanism is pivoted down-
wardly so as to expose the slot to allow radial release
of the intervention device through the slot.

8. The guidance system of claim 7, further comprising the
locking mechanism configured to adjust the release mecha-
nism between an opened state and a closed state.

9. The guidance system of claim 8, wherein the release
mechanism is configured to pivot between the opened state
and the closed state.

10. The guidance system of claim 7, wherein the release
mechanism is positioned across the opening when in a
locked state and wherein the release mechanism is not
positioned across the opening when in an opened state.

11. A guidance system, comprising:

an attachment mechanism configured to be removably

attached to an imaging device; and

a first guidance mechanism for guiding an intervention

device along a desired angle to a desired depth; and

10

15

20

25

30

35

40

45

50

55

60

20

a second guidance mechanism for guiding the interven-
tion device along the desired angle to the desired depth;

wherein each of the first guidance mechanism and the
second guidance mechanism comprises a guide mem-
ber which is adjustable along an arcuate path between
a plurality of angular positions;

wherein the guide member includes a semi-annular open-
ing for receiving the intervention device and a slot
extending from the semi-annular opening, the slot
being perpendicular to a longitudinal axis of the guide
member;

wherein the guide member of each of the first guidance
mechanism and the second guidance mechanism
includes a locking mechanism and a release mechanism
comprising a projection connected to the locking
mechanism extending from the locking mechanism,
wherein a width of the projection is greater than a width
of the release mechanism;

wherein each of the first guidance mechanism and the
second guidance mechanism comprises a pair of tracks
along which the guide member is adjusted between the
plurality of angular positions, wherein the pair of tracks
comprises a first projection and a second projection,
wherein the first projection and the second projection of
the pair of tracks of each of the first guidance mecha-
nism and the second guidance mechanism extend
downwardly in an angular orientation from the attach-
ment mechanism, and wherein the guide member of
each of the first guidance mechanism and the second
guidance mechanism is movably connected across the
first projection and the second projection of each of the
pair of tracks of each of the first guidance mechanism
and the second guidance mechanism such that the guide
member is movable along an outer surface of each of
the first projection and the second projection between
the plurality of angular positions;

wherein, in a locked position, the locking mechanism is in
a lowered position and the release mechanism is in a
raised position such that (1) movement of the guide
member along the pair of tracks is restricted and (2) the
projection of the release mechanism extends perpen-
dicularly across the slot to prevent radial release of the
intervention device through the slot while allowing
axial release of the intervention device through the
semi-annular opening; and,

wherein, in an unlocked position, the locking mechanism
is in a raised position and the release mechanism is in
a lowered position such that (1) the guide member is
freely movable along the pair of tracks and (2) the
projection of the release mechanism is pivoted down-
wardly so as to expose the slot to allow radial release
of the intervention device through the slot;

wherein the first guidance mechanism and the second
guidance mechanism are both fixedly attached to the
attachment mechanism;

wherein the first guidance mechanism extends from a side
of the attachment mechanism; and,

wherein the second guidance mechanism extends from an
end of the attachment mechanism, the second guidance
mechanism being at a right angle with respect to the
first guidance mechanism.

#* #* #* #* #*



